INTRODUCTION
Ochratoxin A (OTA) is a mycotoxin produced by several fungi of genera Aspergillus and Penicillium, A. ochraceus principally in tropical parts of the world (23) and P. verrucosum in temperate climates (19) . OTA has been found predominantly in cereal and cereal products, but also in a variety of other food commodities (1, 22, 26, 28) . OTA has been suggested to be a determinant of a disease known under the name of Balkan Endemic Nephrophaty (BEN). This mycotoxin has a special role in the genesis of swine mycotoxic nephropathy (12). Toxin production usually occurs during the storage. The distribute of OTA in the stored grains is very heterogeneous, making analysis and dietary exposure assessment of animals difficult. However, exposure of animals may also be assessed from analysis of blood levels. The high concentration in a swine blood is due to a relatively long half-life of OTA in this tissue (3,7 ± 6 days) (13), as a consequence of the strong bindings between OTA and serum albumin (7). H u l t et al. (1979) demonstrated that the level of OTA in blood is very expressive of the general exposure of the individuals to this mycotoxin, and would be a useful tool in diagnosing ochratoxicosis.
It has also been demonstrated that OTA accumulates in blood and edible organs, especially kidneys. Therefore, pork products, especially those that include blood and kidney, are considered to be an important source of OTA in humans (5). Surveys of swine for OTA in blood and/or edible tissues have been carried out in several countries: Denmark (10), Germany (5, 15, 16, 17) , Hungary (25), Norway (15). The purpose of this work was to monitor the presence of OTA in the blood of slaughtered swine, and to investigate its regional distribution.
MATERIALS AND METHODS

Reagents
OTA and Carboxypeptidase A enzyme were purchased from Sigma Chemical Co (St Louis MO, USA). Diluted standard solution of OTA was prepared from a stock solution (10 -4 M OTA) in buffer, which was stored frozen. The concentration of the stock solution was determined spectrophotometrically at 380 nm, using a value of 5680 M -1 cm for an extinction coefficient. Carboxypeptidase A was prepared in 0,04 M tris (hydroxyl-methyl) aminomethane sulfuric acid buffer, pH 7,5, 1 M sodium chloride (100 U/mL). All other solvents and reagents were analytical grade.
Sample collection
Blood serum was collected from slaughtered swine (n-60) originating from three different areas of Vojvodina and Serbia, where a significant swine industry was, during a three month investigation period (april-june). Slaughtered swine were randomly sampled in the slaughterhouse. About 100 mL blood was sampled when slaughtered swine were bled by jugular puncture. Three sodium citrate (TCT) was used as an anticoagulant. Blood samples were centrifuged at 3000 g for 15 min. Serum was decanted and stored at -18°C prior to analysis. Spectrofluorimetric method was applied for sample analysis (9), with detection limit of 2 ng/mL of OTA and 78% recovery.
RESULTS AND DISSCUSION
The results obtained during a three month investigation period are presented in Table 1 . The results of this study show that thirty four serum samples (56,6%), out of 60, were found positive with toxin at levels ranging from 0,0 to 33,3 ng/mL. The average concentration was 2,91 ± 4,91 ng/mL. Of these positive samples, the highest incidence (73,3%), concentration (33,3 ng/mL), and mean level of OTA were found in the samples originating from Kovilj region (5,26 ± 8,22 ng/mL), while the lowest incidence (40%) and mean level of OTA residue were established in the samples originating from Šabac region (1,41 ± 1,86 ng/mL). The results of this study show that the mean level of OTA among the regions where samples were collected, are very similar, but the incidences of OTA are different (Figure 1 and 2). The highest incidence of ochratoxin A residue was established in the samples collected in june (80%), while the lowest incidence of ochratoxin A residue was established in the samples collected in may (20%). During the whole period of investigation, the average OTA differences between the samples originating from the studied regions were not significantly low (p > 0,05).
In comparison with other recently published data about the occurrence and concentration of OTA in blood serum, these results are similar to the studies carried out in other European countries (3, 4, 1, 15, 19, 21) . This results indicate that pork products (meat, kidney, blood, and liver) are frequently contaminated with OTA (14, 27). Consequently, foods containing pork liver and blood or plasma, e.g. liver paste and processed meat products, could be important sources of OTA in humans (5, 8). However, when comparing data it should be remembered that factors such as climate conditions during harvest, practices for grain/feed storage, kinds of feed, etc. have influence on the ochratoxin A levels found in swine edible organs. The annual variation and regional differences were primarily due to the moisture content of the grain at the time of harvest. Seasonal variations were also observed after prolonged storage of the grain. 
CONCLUSIONS
The results of this study show that a thirty four serum samples (56,6%), out of 60, were found contaminated with toxin at levels ranging from 0,0 to 33,3 ng/mL. The average concentration was 2,91 ± 4,91 ng/mL. Of these positive samples, the highest incidence (73,3%), concentration (33,3 ng/mL), and mean level of OTA residue were found in the samples originating from Kovilj region (5,26 ± 8,22 ng/mL), while the lowest incidence (40%) and mean level of OTA residue were established in the samples originating from Šabac region (1,41 ± 1,86 ng/mL). During the whole period of the investigation, the average OTA differences between samples originating from the studied regions were not significantly low (p > 0,05).
The results of this study demonstrate that the detected residue of OTA in blood serum of slaughtered swine, with incidence and mean level of OTA in blood plasma, is comparable to that from the other European countries, but a more extensive survey is advisable in order to obtain a more realistic overview. The distribution of OTA in stored grains is very heterogeneous, alternative method to monitor the presence of ochratoxin A in the feed is to analyse swine blood samples, which reflect the toxin content of the ingested feed. Also, assays of OTA in the blood can provide a level of OTA in other tissues, because blood concentrations are highly correlated with tissue levels. With regard to the national legislation on OTA in animal feed, maximum tolerable levels of OTA are established only for complete feedmixes, intended for swine and poultry, while for feed component they have not been proposed for established yet. In addition, it is necessary to harmonize the national legislation on sampling methods, and OTA limits in animal feed with EU regulations. In order to reduce the colonization of ohratoxigenic mold and toxin production in feed, there is a need for implementation of adequate control of moisture (a w ) and temperature, during transport and storage. Programs such as GAP, GMP, and GHP implemented a HACCP system which is a powerful tool for controling OTA in commodity system. Proseåan sadrÿaj OTA u uzorcima krvne plazme sa odgovarajuãih lokaliteta nije se statistiåki znaåajno razlikovao (r > 0,05). Analiza krvi dosta pouzdano reflektuje prisustvo OTA u hrani i moÿe se uspešno koristiti kao sredstvo u dijagnostici ohratoksikoza, naroåito supkliniåkih koje su najåešãe zabeleÿe-ne na našim prostorima. Na bazi poznate koncentracije OTA u krvi moguãe je odrediti sadrÿaj OTA u ostalim tkivima. Postojeãi pravilnik o maksimalnim koliåinama propisuje maksimalne koliåine OTA samo za kompletne smeše i to za sviwe i ÿivinu, dok hraniva nisu obuhvaãena. Neophodno je da postojeãa zakonska regulativa pretrpi znatno veãe promene i uskladi se sa odredbama EU koje standardizuju uzimawe uzoraka za analizu i sadrÿaj OTA u hrani za ÿivo-tiwe. U ciqu spreåavawa kontaminacije hrane plesnima i OTA neophodna je primena adekvatnih mera u kontroli temperature i vlage (a w ) tokom transporta i skladištewa. Primenom mera dobre poqoprivredne prakse (GAP), dobre proizvoðaåke prakse (GMP), dobre higijenske prakse (GHP), dobre skladišne prakse (GSP), implementiranih u sistem HACCP predstavqaju efikasno sredstvo u prevenciji kontaminacije hrane plesnima i wihovim toksiånim produktima
